Hsc70 and Hsp70 interact with phosphatidylserine on the surface of PC12 cells resulting in a decrease of viability.
Heat shock proteins (hsps) are involved in multiple cellular processes during normal and stress conditions, particularly in the folding of polypeptides. A newly recognized property of the members of the Hsp70 family is their ability to interact with lipids, opening ion conductance pathways in artificial membranes, and integrating into natural membranes. The formation of Hsp70 channels in biological membranes and their function is still elusive. In this study, we showed that Hsp70 and Hsc70 display a highly selective interaction with phosphatidylserine moieties on membranes, followed by rapid incorporation into the lipid bilayer. Addition of Hsp70 or Hsc70 into the extracellular medium resulted in a viability decrease of cells beading PS on the exterior surface, such as PC12 cells. This toxic effect is modulated by the presence of ATP or ADP and can be blocked by screening PS moieties with annexin 5. These observations suggest that the presence of Hsp70 in the extracellular medium may be an accelerator of apoptosis since the presence of PS on the surface is an early indicator of this process. These findings may also explain the toxicity observed in cells overexpressing Hsp70s and provide a rational for the tight regulation of Hsp70 expression.